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INTRODUCTION 


The  research  reported  upon  in  this  report  is  an  extension  of  work 
conducted  under  the  MICOM  container  cushioning  research  effort  [1-10], 

In  particular,  mathematical  cushioning  models  for  the  AIRCAP  material 
were  Investigated  which  parallel  the  research  performed  on  the  ethafoams, 
urethanes,  and  the  Minicel  cushioning  materials. 

The  logic  behind  the  investigation  of  the  AIRCAP  material  as  a 
cushioning  system  for  fragile  missile  components  stems  from  the  physical 
construction  of  the  material.  AIRCAP  is  a  cellular  polyethylene  cushion¬ 
ing  material  manufactured  by  the  Sealed  Air  Corporation  of  Fair  Lawn, 

New  Jersey.  The  density  of  the  material  varies  from  0.5  to  2.0  lbs. /ft.3 
depending  upon  the  grade  of  the  material  utilized.  The  material  is  con¬ 
structed  of  two  layers  of  barrier-coated  polyethylene  film  permanently 
laminated  together.  One  of  the  layers  is  embossed  with  a  pattern  of 
dome  shaped  cells  containing  entrapped  air,  which  provides  the  cushion¬ 
ing  properties. 

In  an  attempt  to  achieve  compatibility  with  the  other  cushioning 
materials  modeled,  the  grade  of  AIRCAP  investigated  was  the  extra  heavy 
duty  type  SD-480.  The  cells  in  this  material  type  are  1/2  inch  high  and 
1  1/4  inches  wide.  The  density  of  SD-480  is  approximately  2.0  lbs. /ft.3. 

Concern  over  the  use  of  this  material  as  a  cushioning  system  encom¬ 
passing  the  military  temperature  range  ( -65° F  to  160°F)  is  based  upon 
the  unknown  effects  of  extreme  temperatures  upon  this  material.  Experi¬ 
mental  data  concerning  the  AIRCAP  materials'  performance  at  extreme 
temperatures  does  not  appear  to  exist.  MIL-HDBK-304  A  [11]  provides 
dynamic  cushioning  curves  at  only  the  ambient  temperature  for  the  usual 
four  drop  heights  for  a  polyethylene  material  (assumed  to  be  AIRCAP). 


The  AIRCAP  material  apparently  has  not  been  drop  tested  at  the  tempera¬ 
ture  extremes.  Inasmuch  as  a  prominent  portion  (air)  of  the  cushioning 
system  is  significantly  affected  by  temperature  changes,  it  appears  that 
extreme  temperatures  may  adversely  affect  the  AIRCAP  materials'  perfor¬ 
mance. 
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TEST  PLAN 


The  data  acquisition  structure  was  similar  to  that  identified  in 
UAH  Research  Report  No.  159  or  MICOM  Report  No.  RL-CR-75-1 ,  Volume  III, 
entitled  "Temperature  Sensitive  Dynamic  Cushioning  Function  Development 
and  Validation  for  Polyester  and  Polyether  Type  Polyurethane  Foam".  The 
temperature  levels  considered  were  -65°F,  -20°F,  20°F,  70°F,  110°F,  and 
160°F.  Drop  heights  utilized  were  12,  18,  24,  and  30  inches. 

Specific  unique  details  concerning  the  AIRCAP  test  procedure  are 
contained  in  the  nine  steps  which  follow: 

1.  Condition  1200  test  specimens  (1/2"  thickness)  of  the  AIRCAP  ma¬ 
terial  by  dropping  on  them  once,  six  test  specimens  at  a  time, 
from  a  24"  drop  height  measured  from  the  top  of  the  test  speci¬ 
men,  at  a  static  stress  value  of  0.7  psi.  The  test  specimens 
are  stacked  with  the  flat  surface  down  (bubbles  up)  when  per¬ 
forming  the  drop  test. 

2.  Basic  conditions  are: 

a)  1"  sample  consists  of  two  1/2"  material  samples. 

b)  2"  sample  consists  of  four  1/2"  material  samples. 

c)  3"  sample  consists  of  six  1/2"  material  samples. 

3.  The  data  is  to  be  recorded  on  the  provided  data  sheets  (Table  1). 

4.  Test  specimens  are  loaded  into  conditioning  bins  with  flat  side 
down.  Each  bin  will  hold  enough  test  specimens  for  12  drop 
tests  (48"  of  cushioning  material). 

5.  The  testing  sequence  (1-12)  has  been  randomly  established  by 

the  representative  numbers  for  each  of  the  twelve  blocks  on  the 

data  sheet.  The  first  composite  combination  to  be  tested  is 

Identified  with  a  1  in  the  upper  right  hand  corner  of  one  of 

the  12  identically  shaped  blocks  on  each  data  sheet. 
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Table  1.  Typical  Data  Form 
SINGLE  MATERIAL 


AIRCAP 


bTKLSS  level : 


TEmpERmTuRl; 


replication: 


DROP  height 


:*  •  I 
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i  10  1 
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I  A  I 


1**  1 
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C  I 
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M  I 


24*  * 

— I— 
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I 

I 

I— 


30  *  *  I 

i  I 

I  U  I 
1  I 


I  I 

1  9  I 

1  I 

I— -I 


I  I 
I  2  I 


I  1 
I  a  i 


l  I 
i  b  i 
i  I 
I— —I 
I 
i 
i 
1 

I  I 
I  7  l 


6.  Two  experimental  values  are  to  be  recorded  for  each  drop  test. 
The  value  to  be  recorded  on  the  upper  portion  of  the  individual 
data  location  is  the  peak  G  value.  Below  this  value  should  be 


recorded  the  pulse  width  in  milliseconds. 

7.  The  first  static  stress  level  to  be  tested  will  be  0.1  psi. 
Additional  static  stress  levels  to  be  tested  (in  order)  are 
0.07,  0.05,  0.3,  0.5,  0.7,  and  1.0. 

8.  A  total  of  four  sets  of  test  specimens  will  be  required,  where  a 
set  is  defined  as  24-1"  (48-1/2"),  24-2"  (96-1/2"),  24-3" 
(144-1/2")  test  specimens.  Each  conditioning  chamber  requires 
two  unique  sets  of  test  specimens,  so  one  set  can  be  returning 
to  ambient  temperature  while  the  other  set  is  being  conditioned 
for  dropping.  A  minimum  of  952  test  specimens  are  required. 
However,  past  experience  indicates  that  some  test  specimens  will 
be  damaged  and  consequently  discarded.  Thus,  the  requirement 
for  1200  test  specimens  as  shown  in  step  1  is  now  explained. 

9.  Since  two  conditioning  chambers  are  utilized,  one  will  be 
utilized  exclusively  for  the  cold  temperatures  (-65,  -20,  20° F), 
while  the  other  will  be  utilized  for  the  hot  temperatures  (70, 
110,  160°F).  Thus,  two  sets  of  test  specimens  will  be  cold 
temperature  specimens,  while  two  sets  will  be  hot  temperature 
specimens.  This  distinction  must  be  maintained  between  the 
cold  and  hot  test  specimens. 

The  drop  test  program  was  initiated  as  planned.  However,  compli¬ 
cations  were  encountered  with  the  cold  temperature  test  specimens.  At 
the  temperatures  of  20,  -20,  and  -65°F,  bubbles  were  being  overstressed 

(burst)  when  the  static  stress  level  reached  0.30  psi.  Cursory  analysis 
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indicated  that  the  number  of  bubbles  which  failed  were  greatest  at 
-65°F,  a  considerable  number  failed  at  -20°F,  and  some  failed  at  +20°F. 
Consequently,  any  sample  which  possessed  one  burst  bubble  (maximum  num¬ 
ber  of  bubbles  per  test  specimen  was  42)  was  replaced,  and  testing  con¬ 
tinued.  Also,  considerable  disparity  became  evident  in  the  recorded 
6-level  response  for  identical  experimental  conditions.  This  would  tend 
to  indicate  that  the  material  is  not  responding  in  a  consistent  fashion. 

The  failure  of  a  small  percentage  of  the  bubbles  in  a  sample  prob¬ 
ably  does  not  affect  the  cushioning  performance  of  the  test  specimen  for 
that  shock  impulse.  However,  in  an  actual  cushioning  system  application, 
the  ability  to  replace  the  original  cushioning  system  with  a  new  system 
is  non-existent.  Thus,  provisions  must  be  made  to  insure  the  integrity 
of  the  cushioned  item  to  its  final  destination. 

It  is  thus  apparent  that  the  AIRCAP  cushioning  material  should  not 
be  utilized  for  fragile  missile  component  protection  below  the  freezing 
level.  Toward  this  end,  an  additional  temperature  level  (40°F)  was 
selected  for  additional  drop  tests  with  the  desire  of  identifying  the 
lower  temperature  extreme  for  AIRCAP  material  cushioning  applications. 
Appendix  A  contains  the  experimental  data  resulting  from  the  entire  drop 
test  program. 
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ANALYSIS 


The  dynamic  cushioning  functions  for  the  AIRCAP  cushioning  material 
are  given  in  Tables  2  through  5  for  drop  heights  of  12,  18,  24,  and  30 
inches,  respectively,  and  temperatures  of  40,  70,  110,  and  160°F,  respec¬ 
tively.  Table  6  presents  the  F-statistic  values  for  the  various  experi¬ 
mental  conditions.  It  is  noted  that  the  developed  functions  are  sta¬ 
tistically  significant  for  all  experimental  conditions  except  13.  Two 
of  these  remaining  13  equations  are  very  close  to  the  critical  value  of 
F.  Hence,  a  slight  relaxation  of  the  a  level  would  cause  these  two  equa¬ 
tions  to  be  significant. 

Table  7  presents  the  developed  general  model  for  the  AIRCAP  cushion¬ 
ing  material.  The  model  consists  of  a  constant  term  and  nine  independent 
variables.  The  container  cushioning  system  designer  may  substitute  the 
independent  variable  values  directly  into  the  model  given  in  Table  7. 

It  is  necessary  to  adjust  temperature  utilizing  0  s  and 

os  =  psi  (100)  in  the  provided  model. 

Forty-eight  different  combinations  of  drop  height,  temperature,  and 
cushion  thickness  were  evaluated.  Six  of  these  combinations  could  not 
achieve  the  criteria  established  for  model  validation  (a  ■  .05  and  mini¬ 
mum  individual  dynamic  cushioning  curve  G-level  value  bounded  by  +  0.5 
psi.).  However,  it  is  noted  that  in  four  of  the  six  cases,  three  or  less 
static  stress  levels  were  outside  of  the  prediction  limit  range.  These 
static  stress  levels  are  at  the  upper  end  of  the  experimental  test  scale. 
It  would  be  a  rare  Instance  in  which  such  a  high  static  stress  level 
would  be  encountered  in  a  cushioning  system  design  utilizing  the  AIRCAP 
cushioning  material.  Consequently,  these  cases  are  not  considered  to  be 


Table  2.  Design  Curve  Equations  for  12"  Drop  Height. 


THICKNESS 

TEMPERATURE 

DESIGN  CURVE  EQUATION 

o 

O 

y  =  213.68  -  93.65  in  x  +  13.80  (in  x)2 

1" 

70° 

y  =  171.78  -  69.63  in  x  +  10.75  (in  x)2 

110° 

y  =  124.76  -  39.18  Jin  x  +  6.59  (in  x)2 

160° 

y  =  92.46  -  20.41  in  x  +  4.77  (in  x)2 

40° 

y  =  117.07  -  44.73  in  y  +  5.84  (in  x)2 

2" 

O 

o 

y  =  110.98  -  40.86  in  x  +  5.40  (in  x)2 

110° 

y  =  102.68  -  36.58  in  x  +  4.95  (in  x)2 

160° 

y  =  70.48  -  20.16  in  x  +  3.33  (in  x)2 

40° 

y  =  79.49  -  26.57  in  x  +  3.08  (in  x)2 

3" 

70° 

y  =  77.93  -  25.18  in  x  +  2.90  (in  x)2 

110° 

y  =  79.64  -  27.43  in  x  +  3.40  (in  x)2 

160° 

y  =  62.83  -  21.86  in  x  +  3.40  (in  x)2 

Table  3.  Design  Curve  Equations  for  18"  Drop  Height. 


THICKNESS 

TEMPERATURE 

DESIGN  CURVE  EQUATION 

40° 

y 

55  256.54 

- 

115.73 

An 

X 

+ 

18.81  (Jin  x)2 

1" 

© 

O 

y 

= 187.20 

- 

67.41 

An 

X 

+ 

11.91  (Jin  x)2 

110° 

y 

=  203.72 

- 

78.78 

Jin 

X 

+ 

14.07  (Jin  x)2 

160° 

y 

=  110.74 

- 

16.85 

Jin 

X 

+ 

5.37  (Jin  x)2 

40° 

y 

=  159.70 

- 

64.70 

Jin 

X 

+ 

9.00  (An  x)2 

2" 

70° 

y 

= 126.01 

- 

44.79 

Jin 

X 

+ 

6.53  (Jin  x)2 

no0 

y 

=  123.02 

- 

43.08 

Jin 

X 

+ 

6.44  (in  x)2 

160° 

y 

=  86.23 

- 

22.56 

Jin 

X 

+ 

4.22  (Jin  x)2 

m 

y 

=  107.51 

- 

38.74 

Jin 

X 

+ 

4.78  (Jin  x)2 

3" 

HI 

y 

=  97.42 

- 

31.12 

Jin 

X 

+ 

3.85  (Jin  x)2 

heh 

y 

= 106.63 

- 

39.38 

An 

X 

+ 

5.38  (An  x)2 

msm 

y 

=  80.30 

- 

28.35 

Jin 

X 

+ 

4.79  (An  x)2 

NOTE:  x  =  100  x 


9 


Table  4.  Design  Curve  Equations  for  24"  Drop  Height. 
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Table  5.  Design  Curve 


jations  for  30"  Drop  Height. 


DESIGN  CURVE  EQUATION 


361.78  -  172.16  in  x  +  30.78 
274.67  -  113.34  in  x  +  22.82 
272.45  -  113.97  £nx+  24.10 
118.42  -  3.74  in  x  +  7.41 


243.96  -  112.44  In  x  +  17.51 
180.16-  69.60  in  x  +  11.39 
155.09  -  53.67  in  x  +  9.21 
96.61  -  13.95  in  x  +  3.22 


154.89  -  60.93  in  x  ♦  8.50 

136.28  -  48.49  In  x  +  6.93 

125. II  -  42.84  Jtn  x  ♦  6.39 

90.63  -  23.28  In  x  ♦  4.27 


(in  x)2 
(in  x)2 
(in  x)2 
(in  x)2 


(in  x)2 
(in  x)2 
(in  x)2 
(in  x)2 


(in  x)2 
(in  x)2 
(in  x)2 
(in  x)2 


Table  6.  Quadratic  Polynomial  Regression  F-Statistics. 
Critical  a  4J0  0utlier  1  =  1*72 


Temperature  (°F) 

Thickness 

Drop  Height 

12" 

18" 

24" 

30" 

1" 

6.12 

8.02 

7.53 

40° 

2" 

19.63 

14.15 

14.08 

3" 

2.45* 

5.70 

4.81 

5.85 

1" 

4.80 

7.06 

6.85 

^4 

O 

o 

2“ 

1.98* 

5.40 

7.87 

3“ 

0.99* 

4.28 

2.46* 

10.24 

1" 

7.79 

4.05* 

11.60 

7.94 

110° 

2" 

5.45 

7.77 

18.06 

5.35 

3" 

6.02 

4.85 

2.03* 

3.67* 

1" 

0.95* 

0.41* 

0.67* 

160° 

2" 

7.05 

12.60 

0.45* 

3" 

2.09* 

5.15 

BO 

9.76 

*Not  Significant  at  a  =  0.05 


Table  7.  AIRCAP  Model. 


M 


ti 


Variable 

Coefficient 

6 

82 

e3 

h* 

T-* 

IUI0$J 

0 

-2.5792381 

■ 

1 

0. 

,0 

X 

X 

2 

X 

X 

X 

3 

X 

X 

X 

4 

X 

X 

X 

5 

X 

X 

X 

X 

6 

1 

t 

X 

X 

X 

X 

7 

24.580072 

X 

X 

X 

8 

-12.569395 

X 

X 

X 

X 

9 

1. 

.7076147 

X 

X 

X 

X 

10 

0.0 

X 

X 

11 

X 

X 

X 

12 

X 

X 

X 

13 

X 

X 

X 

14 

1 

r 

X 

X 

X 

X 

15 

0. 

,19159137 

X 

X 
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of  a  significant  nature  with  regard  to  validation  of  the  AIRCAP  cushion¬ 
ing  model . 


The  developed  model  is  considered  valid  only  over  the  temperature 
range  of  +40°F  to  +160°F.  In  addition,  the  drop  height  range  is  12  inches 
to  30  inches.  The  static  stress  range  is  from  0.05  psi  to  1.0  psi. 
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IMPLEMENTATION 

The  developed  models  have  been  implemented  on  the  HP-981 5A  desktop 
calculator.  A  typical  output  of  the  HP-9815A  version  of  the  "CUSHOP" 
model  is  shown  in  Figure  1.  This  output  is  associated  with  the  AIRCAP 
cushioning  material  encompassing  the  reduced  temperature  spectrum  con¬ 
sidered  appropriate  for  this  material,  namely  +40°F  to  +160°F.  The  drop 
height  selected  was  27  inches  with  a  fragility  level  of  70G's  and  an  item 
weight  of  10  pounds.  All  of  this  information  is  input  by  the  designer, 
and  is  output  under  the  heading  on  each  hard  copy. 

It  should  be  noted  that  a  horizontal  line  is  drawn  at  70G's  to  iden¬ 
tify  the  specified  fragility  level  for  this  example.  The  procedure  them 
searches  through  the  material  cushion  thickness,  starting  at  1  inch,  until 
it  acquires  a  material  cushion  thickness  which  provides  a  .2  psi  static 
stress  range  at  or  below  the  70  G  fragility  level.  The  variation  which 
occurs  as  a  function  of  temperature  within  the  considered  material  is 
shown  by  the  three  parabolic  shaped  curves  In  Figure  1.  The  left  upper 
most  curve  represents  the  cold  temperature  effect,  the  middle  curve 
represents  the  ambient  temperature  effect,  while  the  left  lower  most  curve 
represents  the  hot  temperature  effect.  The  static  stress  range.  Indicated 
on  the  fragility  level  line  by  the  Intersection  of  the  cold  and  hot  super¬ 
imposed  dynamic  cushioning  curves,  and  Identified  in  the  heading  as 
SSL  =  0.10  and  SSU  *  0.85,  represents  the  safe  design  limits  for  2.5 
Inches  of  AIRCAP  cushion  with  a  27  Inch  drop  height.  T0PT  represents  the 
amount  of  cushion  required  In  Inches. 

It  should  be  noted.  In  this  example,  that  any  cushion  thickness  above 

2.5  Inches  will  result  in  excessive  cushioning  ability  together  with  the 

attendant  material  cost  and  space  requirements.  Consequently,  It  is  In 
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the  designers'  best  Interest  to  utilize  only  the  necessary  amount  of 
cushion  In  any  design. 

A  typical  output  of  the  HP-9815A  version  of  the  "ENCAP"  model  Is 
shown  in  Figure  2.  This  output  is  similar  to  the  "CUSHOP"  output. 
However,  two  additional  inputs  are  required,  namely  the  maximum  surface 
bearing  area  and  the  minimtm  surface  bearing  area.  All  other  Inputs 
remain  the  same. 

The  "ENCAP"  model  operates  on  the  premise  that  the  item  to  be  pack¬ 
aged  will  be  entirely  surrounded  by  the  proposed  cushioning  material. 

The  amount  of  cushion  required  is  a  function  of  the  temperature  range, 
the  drop  height,  the  fragility  level,  item  weight,  and  the  surface  bear¬ 
ing  areas.  It  should  become  imnediately  evident  that  the  wider  the 
desired  static  stress  range,  the  greater  the  cushion  thickness  require¬ 
ment. 

The  two  vertical  marks  Identified  on  the  G-level  line  of  Figure  2 
represent  the  extremes  of  the  calculated  static  stress  range.  TOPT 
represents  the  amount  of  cushion  required  in  inches.  It  should  be  noted 
that  the  results  are  the  same  for  both  "CUSHOP"  (Figure  1)  and  "ENCAP" 
(Figure  2),  since  the  conditions  are  the  same  for  both  situations. 

Figure  3  Illustrates  completely  different  input  conditions  for  the 
"ENCAP"  model  with  the  attendant  output. 

Appendix  B  contains  the  HP-981 5A  programs  which  are  necessary  to 
execute  the  AIRCAP  model  in  the  "CUSHOP"  and  "ENCAP"  modes. 
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Figure  2.  AIRCAP  "ENCAP"  Example 
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Figure  3.  AIRCAP  "ENCAP"  Example  II 


CONCLUSIONS 


The  material  contained  in  this  report  describes  the  development  of 
cushioning  models  for  the  AIRCAP  cushioning  material.  The  models  have 
been  statistically  validated  and  are  available  for  use  on  the  HP-981 5A 
desktop  calculator,  or  on  a  FORTRAN  language  computer.  The  models  may 
be  operated  in  the  "CUSHOP"  or  "ENCAP"  modes.  The  "CUSHOP"  model  output 
identifies  the  cushion  thickness,  together  with  an  appropriate  static 
stress  range,  for  given  inputs  of  1)  hot,  ambient,  and  cold  temperature, 
2)  drop  height,  3)  surface  bearing  area,  and  4)  fragility  level.  The 
"ENCAP"  mode  output  identifies  only  a  cushion  thickness,  for  given  inputs 
of  1)  hot,  ambient,  and  cold  temperature,  2)  drop  height,  3)  fragility 
level,  and  4)  maximum  and  minimum  surface  bearing  areas.  The  "CUSHOP" 
model  results  in  a  feasible  cushion  thickness  requirement  if  superimposed 
dynamic  cushioning  curves  are  plotted.  The  "ENCAP"  model  results  are 
valid  only  through  3  inch  cushion  thicknesses,  although  results  may  be 
plotted  through  12  inch  cushions. 

Although  the  models  have  been  implemented,  caution  must  be  exercised 
when  utilizing  the  AIRCAP  cushioning  model.  Considerable  difficulty  was 
experienced  in  the  development  of  this  model,  resulting  in  the  determina¬ 
tion  that  the  material  was  not  appropriate  for  cushioning  applications 
below  the  freezing  level.  Apparently,  the  low  temperatures  have  an 
adverse  effect  upon  the  polyethylene  material  in  the  bubble  configura¬ 
tion.  The  effect  is  not  consistent,  causing  wide  variations  in  G-level 
response  for  a  given  set  of  cold  temperature  experimental  conditions. 

It  is  recommended  that  the  AIRCAP  material  be  utilized  in  the  32°F 

to  1 60° F  range  only.  Also,  relatively  small  values  of  static  stress 

(0.03  to  0.80  psi)  are  most  applicable  with  this  material.  Other 
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cushioning  materials  are  more  efficient  than  AIRCAP  for  larger  static 
stress  values.  Although  the  AIRCAP  cushioning  material  1$  not  viable  as 
a  cushioning  material  over  the  entire  military  temperature  range.  It  is 
an  attractive  alternative  for  selected  military  applications  due  to  its 
low  cost  and  ease  of  handling. 
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APPENDIX  A 
AIRCAP  DATA 


SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.05  pst  REPLICATION:/ 
TEMPERATURE:  — 


DROP  HEIGHT 


12 


I— —I 
I 
I 

9  i 

i 


1/8 


i— —I 


18"  I 

1  I 

1  10  I 
1  1 

I - 1 

I 
1 

9  i 

i 


!?0 


24  •  • 

1 

I 

I 

l  — 
/  4>o 


■I  — 
I 
I 
I 

I  — 


--I- 

I 

9  I 
I 


.1 - 

I 

I  7 
I 

1—  - 


T  ---• 

-I  — 

- 1 -• 

—  i  — 

- -1  -■ 

—i— 

H 

I 

I 

I 

I 

i 

I 

i  i 

2" 

I 

I 

1 

5  I 

1 

8  I 

I  12 

i  ii  i 

C 

I 

I 

I 

1 

I 

I 

i  i 

1 '  • 

K  2" 

I 

I  — 

I- 

—  I 

I--—] 

i— —  i 

N 

E 

I 

I 

I 

I 

91 

I 

I 

/OO 

/2o  \ 

3" 

S 

I 

;3 

I 

/3> 

I 

n- 

,z  l 

2" 

S 

I 

I 

I 

I 

I 

1 

I 

7  o 

i 

i 

8  5 

i 

i 

<7Z 

I 

I 

f* 

I 

I 

19 

i 

i 

/8 

i 

i 

JS 

•I - 

I 

I  1 
I 

I--- 


2" 


SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  OSpn,  REPLICATION:  2. 

TEMPERATURE:  - 


DROP  HEI6HT 


12" 


18" 


24" 


30" 


J  /57 

8  i  9 


7 


'Iff* 

<0 


T 

H 

I 

C 

K 

N 

E 

S 

s 


5 


47 


/4 


/3 


/Z7 

/2 


/4 


So 

/.T 


<?o  i  <?S 

* 4  ;  /* 


25 
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SINGLE  MATERIAL 


AIRCAP 
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SIN6LE  MATERIAL 
AIRCAP 

STRESS  LEVEL:  0.3  p9,  REPLICATION:  3 
TEMPERATURE  :  -20 
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SINGLE  MATERIAL 


62 


single  material 

A1RCAP 

STRESS  LEVEL:  /,Q  ps,  REPLICATION:  / 

TEMPERATURE:  -  Z  O 


SINGLE  MATERIAL 


AIRCAP 

STRESS  LEVEL:  /,  O  ps ,  REPLICATION:  2. 

TEMPERATURE  :  -  Z  O 


DROP  HEI6HT 


T 

H 

I 

C 

K 

N 

E 

S 

s 


12" 
• — I- 


I  I 

19  1 
I  1 

I—— I 

70  1 

I 

/Co  I 

I 


i  r 

I  2  I 
1  I 

I— —I 


18" 
■ — I- 


X  I 

I  3  I 
I  I 

I— —I 
1 
I 
I 
I 


US 


■--I- 

I 

A  I 
I 

• — I 


35 

i 

i 

57 

I 

I 

7  o 

i 

i 

/Ctc 

ZB 

i 

I 

zz 

I 

I 

2c 

I 

I 

ta 

>  •  i 


——i— 

-- — i- 

—  I- 

— i-- 

- 1— 

— i— - 1 

1" 

i 

i 

I 

1 

I 

8  I 

*■  1 

i 

i  i 

i 

i 

*  i* 

i  i 

I  5  1 

1  •  • 

i 

I 

1 

I 

i 

i 

i 

I  I 

3"  I 

I- 

- 1 

I- 

— i 

!-■ 

I— —I 

2" 

I 

I 

Z  3 

I 

I 

35 

i 

i 

45 

i 

i 

6<s  1 

2" 

I 

3<o 

I 

3* 

i 

3Z 

i 

Z  $  I 

I 

I 

i 

i 

I 

—  I- 

single  material 


I 

I 

I 

I 

I 


] 


AIRCAP 


STRESS  LEVEL.'  /.  C  f>3t  REPLICATION:  3 

TEMPERATURE:  “2d 


DROP  HEIGHT 


1 

12“  I 

18“ 

i 

24“ 

1  30“ 

I 

I 

I 

I  I 

18  1 
1  I 

*  1  * 
I 

\i 

i 

I 

I  7 
1 

1*  i  io 

i  i 

1"  I 

I— —I 

I- — 

m  T 

I-  — 

%T  T  •••« 

w  T 

I 

I 

e  3  j 

/Zc 

I 

I 

783 

\  2SZ 

1 

I 

/6  I 

I 

T 

/Z 

1  /t 

f 

T 

j 

H  I 

2  I 

l 

I  £ 

i 

I  -f  i 

i  i 

1  1  1 

I  11 

I  5 

I  I  12 

C  I 

1  1 

I 

I 

I 

I  I 

1C  2 '  *  I 

1  — -I 

I  — 

»  T 

I  — 

•1  J •••« 

»  T 

N  I 

£  I 

35  J 

ss 

I 

i 

76 

\  /flo 

S  I 

S  I 

36  I 

2f 

i 

i 

2Z 

* 

I 

-I - 1 - 

T 

1 

I 

I 

I- 


25 

3  + 


35 

32 


45 

ZB 


to  O 
26 
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SIN6LE  MATERIAL 
AIRCAP 

STRESS  LEVEL:  G.  /  pst  REPLICATION:  / 

TEMPERATURE  :  4  2 0 
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SINGLE  MATERIAL 


AIRCAP 
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SINGLE  MATERIAL 
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TEMPERATURE:  V-  70 
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SINGLE  MATERIAL 


A1RCAP 

STRESS  LEVEL:  0.5psi  REPLICATION:  / 

TEMPERATURE:  4-  7o 
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SINGLE  MATERIAL 


AlftCAP 

STRESS  LEVEL;  G.S  ps,  REPLICATION;  3 
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SINGLE  MATERIAL 


AIRCAP 

STRESS  LEVEL!  O.  7  ps/  REPLICATION:  / 

TEMPERATURE:  +  76 
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SINGLE  MATERIAL 
A  IRC AP 

STRESS  LEVEL:  0.7  ps,  REPLICATION:  2 

TEMPERATURE:  +  ~J & 
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SINGLE  MATERIAL 
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SINGLE  MATERIAL 
AIRCAP 

STRESS  LEVEL:  /.  6 ps<  REPLICATION:  2 

TEMPERATURE:  V-  76 
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SINGLE  MATERIAL 


A1RCAP 
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SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  O.OSps,  REPLICATION:  / 

TEMPERATURE  :  +  // 0 
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SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.01  pSt  REPLICATION; 
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SINGLE  MATERIAL 


AIRCAP 

STRESS  LEVEL:  0.01  p«,i  REPLICATION:  Z 
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SINGLE  MATERIAL 


AIPCAP 


STRESS  LEVEL:  0.07 ps,  REPLICATION:  3 

TEMPERATURE  :  +  //£> 
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SINGLE  MATERIAL 


AIRCAP 

STRESS  LEVEL:  OJp3,  REPLICATION:  / 

TEMPERATURE  :  + // O 
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SINGLE  MATERIAL 
AIRCAP 

STRESS  LEVEL:  O.  /  p^,  REPLICATION:  2 

TEMPERATURE:  +  //^ 
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SIN6LE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  O,  /  psi 


REPLICATION:  3 


TEMPERATURE:  *//<? 
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single  material 


AIRCAP 


STRESS  LEVEL:  0.3ys,  REPLICATION:  / 

TEMPERATURE:  +  lie 
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I 

I 

I 

1  '  '  I 
I 
I 
I 
I 

1 

X 

I 

2"  I 
I 
I 
I 
I 

I 

I 

I 

3"  I 


12**  I 

• — I - 1- 

I  I 

I  7  1 
1  I 

I— —I 


DROP  HEI6HT 


18"  I 

—I - I- 

I  I 

1  4  I 

I  I 

I - 1 


( A 

{  <\x 

!  i3o 

I 

I 

!  '*< 

! 

I 

I 

to 

ac. 


i  i 

I  12  I 
I  I 

I— —I 
I 
I 
I 
I 

-I- 


I- 

S2. 

3Ji> 


I  I 

1  5  I 

1  I 

--I 
I 
I 
I 
I 

—  I- 
I 

1  I 
I 

—  I 


I  I 

I  11  I 
I  I 

I— —I 


I 

1 

nr 

{  "23 

{  MX 

I 

I 

I 

I 

32. 

1  31 

j  28 

I 

I 

2.2 

% 


SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.3  p3,  REPLICATION:  Z 

TEMPERATURE:  -P  // o 


DROP  HEIGHT 


T 

H 

I 

C 

K 

N 

E 

S 

S 


I 

I- 

I 

I 

I 

I 

1 

I 

I 

I 

■I- 

I 

X 

I 

I 

I 

I 

I 

I 

•I- 

I 

I 

I 

I 

I 

I 

I 

I 

■I- 


12"  1 

—  I - 1' 

1  I 

I  12  I 
I  I 


18" 

...I-. 

I 
I 
I 


I 

--I- 

1 

1  I 


24'  * 

■  —  I- 
1 
I 
I 


I 

—  I  • 
I 

3  I 


30" 
•—X— — 
I 

I  4 


^  I 

i— —i 

c\i  \ 

I - j 

: 

V  (o  \ 

1 

i 

3" 

1" 

i*r  i 

i 

n  ! 

/X  j 

\6 

i 

i 

1" 

37 

2!* 


XC 

3r 


i  i 
i  ii  i 
i  i 
i — i 
i 
i 
i 
i 

i — i- 
i  i 
I  7  I 
1  1 
I— —I 
I 
I 
I 
I 

-I 


I  I 

I  8  1 
I  I 


I  — 


5b 

2.3 


Cal 


34 

3\ 


i  i 

I  10  I 
i  i 

1----1 

i 
i 
i 
i 

-i- 


HX 

IS 


•i — i- 
i  i 

I  9  I 

I  I 

I 
I 
I 
I 

•I - 1- 

I  I 

I  6  I 

I  I 

I 
I 
I 
I 


1£> 

20 


i 

I  5 
I 

I—— 


21 
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S IN6LE  MATERIAL 


A1RCAP 

STRESS  LEVEL:  €>•$  p3t  REPLICATION:  3 

TEMPERATURE:  +  HO 


DROP  HEIGHT 


T 

H 

I 

C 

K 

N 

E 

S 

S 


12** 
■ — I- 


1 

I  7 


C(o 

IS 


i 

I  10 
I 


I— 


I 

I  11 
1 


18" 
—  1  -  ■ 


I 

I  8 
I 


lol 

\3 


Zf 

i 

i 

3^ 

I 

I 

i 

i 

so 

3r 

i 

T 

31 

I 

t 

i 

T 

2.% 

24" 

1 

I  4 
I 

I— — 

»3o 

II 


•i — 
i 

I  2 
I 


1*3 

I 

I 

I 

I 

G\ 

i 

i 

Zf 

I 

I 

2X 

I 

I 

ai 

i 

i 

^  5 

•I - 

1 

I  6 
I 


30 1 


\G2. 

Id 


I 

3  I 
1 


I 

9  I 
I 


I 

12  I 
I 


•I 

I 

I 

I 

I 


3* 

2* 

1* 

1* 

2* 

3' 

1* 

1* 

2* 

2* 

3’ 

3’ 


SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.5  p9,  REPLICATION:  / 

TEMPERATURE:  i//o 


DROP  HEIGHT 


T 

H 

I 

c 

K 

N 

E 

S 

s 


12"  I 

-—I - 1  ■ 

I  1 
I  9  I 
I  I 
I  —  -I 

^  ! 

u. 


I 
I 

- 1 - 1- 

I  I 
I  12  I 
I  I 
I— —I 

3C,  i 

Z?  { 


24"  I 

—  I - I- 

I  1 
I  10  I 
I  I 
I— —I 
I 
I 
I 
I 

■  I - 1- 

I  I 
I  2  I 


14$ 


i 

--I 


5W 

;  fc? 

I 

I 

X3 

.  21 

I 

■i — i  • 
i  i 

I  7  I 
I  I 

I— —I 
I 
I 
I 
I 

■I- 


1  I 

I  8  I 
I  I 


I  — 


30, 

31 


i  i 

I  5  I 
I  I 

I— —I 
I 
I 

21  5 

- 1- 


fo 


30'  •  I 

I  I 

1  4  1 

I  I 

—  I 
I 
I 
I 
I 


I  — 

XOS' 

% 


8^ 

XI 


i  i 
1  6  I 

I 

I 
I 
I 
I 


SH 

X5 


I 

11  I 
I 

- 1 

I 

I 

I 

I 

.  —  I 


1  ' 
2' 
2* 
1’ 
3' 
2 ' 
3' 
3* 
1 ' 
1  • 
3* 
2* 
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SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  O.Spst  REPLICATION:  Z 

TEMPERATURE  :  jf  Q 


12" 

- 1-* 

I 

I 

I 

I  — 


DROP  HEI6HT 

18"  I  24* 

- * - 

1 

- * - 

I 

A 

I 

1 

1  I 

I 

I 

I 

I 

I  — 

—  I 

I 

W1 

I 

I 

\y\ 

I 

I 

\x 

30" 

• — I - 

I 

I  12 
I 

I - 


T 

H 

I 

C 

K 


•I - 

I 

I  6 
I 

I-—. 


•I - - 

I 

I  9 
I 

I— — 


m 

\i 


i  *  ■ 


■i — 
i 

I  10 
I 

I - 


I  I 

I  8  I 
I  I 

I— —I 


N 

E 

1  3r 

I 

I 

S'i 

1  47 

I 

I 

S 

S 

!  2fc 

I 

I 

2.M 

!  23 

I 

I 

26 

I - 

I 

I  7 
I 

I— — 


I  I 

I  5  I 
I  I 

I— —I 


xr 

i 

i 

3C, 

1  nr 

1 

I 

3^ 

i 

i 

32 

j  o.°i 

I 

I 

2G 
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SINGLE  MATERIAL 


A1RCAP 


STRESS  LEVEL:  G.Sps,  REPLICATION:  3 

TEMPERATURE:  + //$ 


DROP  HEIGHT 


T 

H 

I 

C 

K 

N 

E 

S 

s 


12"  I 

- i - 1  ■ 

I  I 
I  12  I 
I  I 
I— —I 

"IS  } 

! 

- 1 - 1 


18"  1 

—  I - 1- 

I  1 

I  6  I 
I  I 

1— — 1 
I 
I 
I 
I 


107 
» H 


24"  I 

--I - 1- 

I  I 
I  9  I 
1  I 
I— —I 

tu  \ 

I 
I 


w 


I  I 

I  8  I 
1  I 

I - 1 

1 
i 
i 


i  i 

i  11  i 
i  i 

•--i 


i- 
i 
i 
i 

i— - 1 


— I  • 
i 

3  I 


30"  I 

--I - 1 

I  I 

I  1  I 
I  I 

•I 
I 
I 
1 
1 
•I 


I  — 

°i 


I 

4  I 
I 


XI 


I  I 
I  7  I 
I  V  I 


I--' 


2c 


--i 
i 
i 
i 
i 

i- 


i  i 

I  2  I 
I  I 

I  —  -I 


I  I 
I  10  I 
I  I 
I— —I 


I 

5  I 
I 

- 1 


•  i 


si  ! 

(A 

:  ; 

3*  ' 

is  i 

23 

i  i 

I  I 

2" 

31 

S  Hr 

1  V 

I 

X 

1  •  • 

31 

■  30 

I 

{  23 

I 

I 
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SINGLE  MATERIAL 


145 


SINGLE  HATE RIAL 


AIRCAP 

STRESS  LEVEL:  0.7  p^t  REPLICATION:  3 

TEHPER  ATURE  :  4  Ji  t> 


DROP  HEIGHT 


ui  wm  z  K  n 


SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  f.Op9i  REPLICATION:  / 

TEMPERATURE:  V-  // 


PROP  HEIGHT 


I 

I 

1 

1 

1  '  '  I 
1 
I 
I 
I 

- j. 

I 

I 

I 


12*  ‘ 

J- 


1 

—  I* 
1 

1  I 
1 

—  I 
1 
1 
I 
I 

— I* 


18" 

I 

I  3 
I 

\3 


24" 

. — i— .. 

I 

1  6 
1 

I— * 


30" 

I 

I  11 
I 


T 

H 

I 


% 


-i — 
i 

I  ? 
1 

I— ■ 


2c,o 

7 


•i* 

i 

i 

i 

i- 


i 

i 

i 

3*  '  I 
I 
I 
I 
I 

- j. 


I  I 

I  2  I 
I  I 

I— —I 


I 

I 

it 

j  4s 

I 

I 

I 

1 

lit 

1 

I 

J  XX 

I 

I 

2\ 

I 

I 

\°) 

I 

I  10 
I 

I— - 


I  8  I 
I  I 
I— —I 


12 


2r 

1  Mi 

I 

I 

I 

I 

<o2 

Zb 

\ 

1 

2 

I 

I 

21 
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SINGLE  MATERIAL 


AIRCAP 

STRESS  LEVEL:  I.OpSi  REPLICATION:  2 

TEMPERATURE:  +  /JO 


DROP  HEIGHT 


T 

H 

I 

C 

K 


12”  I 

—  I - 1- 

I  I 

I  12  I 
I  I 

I— —I 
I 
I 
I 
I 

-I- 
1 


H 


■I- 
I 

I  4  I 


18”  I 

—  I - 1« 

I  I 

I  6  I 
I  I 

I - 1 

I 
I 
I 
I 

-I- 

I 


\21 

13 


■i- 
i 

I  10  I 


I - 1 


X— — I 


24”  I 

- 1 - 1- 

1  1 

I  9  I 
I  I 

I - 1 

j 

8  1 

- 1 - 1- 

I  I 

I  5  I 
I  I 

I - 1 


I  7  I 


I 

I— 


I 

■-I 


I  3  I 


I— —I 


•I  — 
1 
I 
I 

I  — 


—  I* 
I 

1  I 
I 

—  I 


30”  I 

1  1 

I  11  I 

I  I 

I— —I 

2!>'2  J 

1  1 

'  I 

- 1 - 1 

I  I 

I  2  I 

I  I 


I  — 


N 

E 

;  ^ 

!  rs 

1  ; 

tox 

S 

S 

i  v 

i  2H 

i  12  i 

I  I 

I 
I 
I 
I 
I 

I 

6  I 


i 

i 

31 

!  rz 

!  G3 

i 

i 

37  j 

3W 

j  zs 

\  2.7 

■I’ 

I 
I 

I  I 
I— —I 
I 
I 
I 
I 

—I 


3 ' 
2* 
3* 
2* 
2’ 
1  • 
3 ' 
3’ 
1  • 
2’ 
1* 
1' 
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single  material 

A  IRC AP 

STRESS  LEVEL:  /,OpSt  REPLICATION:  3 

TEMPERATURE:  J/<j 


DROP  HEIGHT 


H 

1 

c 

K  2  " 

N 

E 

S 

S 


12"  I 

I  I 

I  5  I 
I  I 

I----I 
I 
1 
I 
I 

-I' 


81 

ir 


18" 

I 

I 

I 

1  -• 

\3H 


1 

— i- 

1 

8  I 
I 

—  I 
I 
I 
I 
I 


I  I 

I  12  I 
I  I 

I - 1 


■I* 

I 

I 

I 

I- 


I 

2  I 
I 


I——] 


I  10  I 

I  I 

1  6  I 

1  I 

1  9  1 

1  1 

1 

1 

I — -I 

I-—- 1 

1— —1 

i- 

ar  ! 

38  \ 

Ml  1 

CM 

38  i 

3o  \ 

I6!  J 

ac 

;  •  • 


1" 


37  { 

! 

%\ 

1 

1 

\cc 

1 

1 

2" 

2W  l 

22  ; 

20 

1 

1 

2o 

1 

1 

1" 

;  •  • 
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SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.03  pS! 


REPLICATION:  2 


TEMPERATURE 


H 

I 

C 

K  2" 


DROP  HEIGHT 


12"  I 

—  I - 1- 

I  I 

I  9  I 
I  I 

I - 1 

I 
I 


12. 

\l 


IS"  I 

i  i 
I  4  I 
I  I 
I- 

V 

\0 


24"  I 

—  I - 1 

I  1 

I  7  I 
I  I 

\&\ 


lo 


1  I 

I  1  I 
1  I 


I  I 

I  2  I 
I  I 


I  — 


I-- 


■I 


I  I 
I  12  I 
I  I 
I— —I 


■I  • 


I  I 
I  11  I 


1 

■ — I 


I 

8  I 
I 


N 

E 

i  sx 

!  <*7  ; 

74 

i 

i 

87 

S 

S 

■  n 

I 

■  IS-  * 

I  I 

IS' 

i 

i 

H 

•I - 

I 

I  3 


1 

I 

l/4 

1  SH  1 

i  i 

Gt 

! 

I 

I 

•21 

i  do  I 

i  i 

ao 

■  n 

I 

2* 
2' 
3' 
1 ' 
1* 
3* 
1  • 
3* 
1  • 
2' 
3  * 
2* 
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SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.03  ps>i  REPLICATION:  3 

TEMPERATURE :+/&c 


DROP  HEIGHT 


T 

H 

I 

C 

K 

N 

E 

S 

s 


12"  I 

—  I - 1- 

I  I 

1  11  I 
I  I 

1--  — I 
1 
I 
I 
I 


18“  I 

■--I - 1- 

I  1 

I  2  I 
I  I 

I— —I 


24“  I 

—  I - 1* 

I  I 

I  5  I 
1  I 

I--  — I 


70 

\\ 


U  J 
lo  ; 


I0(.  J 
to  ; 


•I- 


•I- 


I- 


i  I 

1  8  I 

1  I 

n  I 

i 


I  2 

I  10  I 
1  I 

I— —I 


(cl 


i  i 

I  3  I 
I  I 

I— —I 


^  1 
^  : 


i  i 

i  1 1 
i  i 

i---*i 

3s*  ? 


i  i 
I  4  I 


I  I 
I  6  I 


So 


i 

—  2 
I 
I 
I 
I 

*•» 


so 


i 

i 

i 

i 

i 


3* 
1* 
2 ' 
3’ 
1  * 
3’ 
1  • 
2’ 
3' 
2’ 
1  • 


2* 


SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.05  REPLICATION:  / 

TEMPERATURE :+/^0 


DROP  HEIGHT 


1 

I 

I 

I 

1”  I 
1 
1 


T 

H 

I 

C 

K 

N 

E 

S 

S 


12  *  •  I 

—  I - 1- 

I  I 

I  6  I 
I  I 

I - 1 

I 
I 
I 
I 


l<a 

w 


18*  * 

J 

w 


I 

— I- 
I 

9  I 
I 

—  I 
I 
I 
I 
I 


24" 

■ — I - 

I 

I  2 
I 


I  — 

\c 


I- 


'I* 


I  I 

I  8  I 
I  I 

■I 
I 
I 
I 
I 


I— * 

MS 

\% 


I  I 
I  5  I 
I  I 
I— —I 

os'  ; 

K>  ! 


ir 


I- 


■  i  ■ 


i  i 

I  4  I 
I  I 

I— —I 
I 
I 
I 
I 

I- 


3C 

XX 


HI 

Z\ 


i  i 

i  ii  i 
i  i 

i— —i 
i 
i 
i 
i 

-i- 


•i — 
i 

I  12 
I 


I  — 

xo 


30' 


\0 


10 


■i — 
i 

i  i 


2C> 


3' 
1  • 
1  * 
3* 
2* 
1  • 
2* 
2' 
1  • 
2’ 
3* 
3* 
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I 

!  ! 


SINGLE  MATERIAL 
AIRCAP 

STRESS  LEVEL:  O.OSp&t  REPLICATION:  2. 

TEMPERATURE  1+/60 


DROP  HEIGHT 


U 


T 

H 

I 

C 

K 

N 

E 

S 

S 


12*  •  I 

—  I - 1- 

I  I 
I  8  I 
1  I 

I - 1 

I 
1 
I 
I 


18"  1 

I  I 

I  3  I 
1  I 

I— —I 


24"  I 

■ — I - 1- 

I  I 

I  7  I 
1  I 

I—  —  I 


30"  I 

—  I - 1 

I  I 

I  5  I 
I  I 


13 

tl 


lib  1 

t'7  ! 

; 

i  •  • 

to  1 

I 

16  j 

3" 

■I- 


1  1 

I  2  I 
I  I 

I— —I 


I  I 

I  12  I 
1  I 

I  — —  I 


I 

6  I 
I 


MS 

i  ti 

1  13  1 

i  i 

18 

IS 

*  I* 

1  \(o  1 

I  I 

Ho 

I 

1  I 
I 

—  I 
I 
I 
I 
I 

—  I 


I  I 

I  4  I 
I  I 

I— —I 


I  I 

I  10  1 
I  I 

I - 1 


1  I 

I  9  I 
1  I 

I— -I 


I  I 

I  11  I 
I  I 

I— —I 


35" 

\  '•S’ 

}  5-7 

i  ; 

2" 

13 

: 

j  2.0 

:  2t  ; 

V 


single  material 


AIRCAP 


STRESS  LEVEL:  O .  OS  pSi  REPLICATION:  3 


TEMPERATURE  :-#/£$ 


DROP  HEIGHT 


T - 

H 

I 

C 

K  2  *  ' 

N 

E 

S 

S 


12"  1 

——I - I- 

I  I 
I  4  I 
I  I 
I— —I 

1%  j 

i  i 
I  8  I 
I  I 
I— —I 


18"  I 

--I - 1- 

I  I 
I  6  I 
I  I 
I  —  -I 
I 
I 
I 
I 

•I - 1- 

I  I 
I  2  1 
I  I 
I— —I 


\CX> 

II 


24"  I 

I  I 
I  11  I 
I  I 
I— —I 
I 
I 
I 
I 

I - -I- 

1  I 
I  10  I 
I  I 
I— —I 


1*7 

lO 


30"  I 

■ — I - 1 

I  I 

I  9  I 
I  I 

I— -I 
I 
I 
I 
I 
•I 
I 


-I- 
I 

I  12  I 


I— —I 


■1* 

I 
I 

1  I 
I— —I 


•--I- 

I 

1  I 


—  I* 
I 

5  I 
I 

—  I 


■I  — 
I 
I 
I 

I  — 


—  I- 
I 

3  I 
I 

—  I 


I 

I 

33  ! 

H4  ! 

:  c.2. 

I 

I 

22.  \ 

1 

2.1 

\ 

I - 1 

I  I 

I  7  I 
I  I 

I 
I 
I 
I 


:  •  • 


!  C.2-  ! 

C3  j 

«  ! 

3" 

»<. 

■  iS"  J 

I  I 

it,  ; 

>r  : 

2" 
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SINGLE  material 


AIRCAP 


STRESS  LEVEL:  0.07 p3/  REPLICATION:  \ 

TEMPERATURE  :  +l(,o 


DROP  HEIGHT 


T 

H 

I 

c 

K 

N 

E 

S 

s 


3’ 


12  '  •  I 

—  I - 1- 

I  I 

1  8  I 

I  Z 


1— — I 

(.S'  ’ 

13 


1 
I 
I 

- 1 - j. 

I  I 
I  12  I 
1  I 
I— —I 

HtT  ! 

I 
I 

■I - 1- 

I  I 
I  io  i 
i  i 
i— —i 


^3 


18"  1 

—  I - 1 

I  I 

I  7  I 
I  I 

I— —I 

»  ; 

--i - 1 

i  i 

I  9  I 
I  I 

I-* 

$1 
17 


24"  I 

—  I - 1  ■ 

I  I 

I  2  I 
I  I 


I— —I 

WO  1 


\0 


I 
I 
I 
I 
I 

I - 1- 

I  I 

I  3  I 
I  I 


I 
I 
I 

I - 1  ■ 

I  I 

I  1  I 
I  I 

I— —I 


I--- 


33 

'XC, 


HI 

XX 


-jo  ; 

l(b  i 

I 

— I - 1- 

I  I 

I  4  I 
I  I 

I— —I 

s-1  ; 

a.  i  i 

1 

- 1- 


2* 
1  * 
3’ 
3* 
1 ' 
2’ 
1  ' 
1  ’ 
2* 
3* 
3’ 
2* 
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SINGLE  MATERIAL 


AIRCAP 

STRESS  LEVEL:  0.07p3t  REPLICATION:  Z 

TEMPERATURE 


DROP  HEIGHT 


T 

H 

I 

C 

K 

N 

E 

S 

S 


12" 
•  __T  . 

i 

18" 

1 

24" 

I 

30"  I 

I 

i 

I 

I 

I 

I 

I  I 

I 

i  i 

I 

7  I 

I 

8  I 

I  2  I 

I 

i 

I 

I 

I 

I 

I  I 

I- 

— i 

I  — 

—  I 

I- 

- 1 

I - 1 

70 

i 

i 

<\x 

I 

I 

lit 

I 

I 

iso  ; 

IX 

i 

i 

It 

I 

I 

to 

I 

I 

to  i 

I  11  I 


I 

6  I 


•--I' 

I 

A  I 


I  3  I 
I 


I  10  I 


I  12  I- 


I 

I- 


Q.S 


Hi  | 

23  i 

I 


I  — —  I 

SO  \ 

«  ; 

- 1- 


4>X 


I  9  I 


i— -i 

4H  ; 

I— —I 

57  5 

i - 1 

11  i 

Ex’* 

—i 

i 

T 

2.0  i 

n  i 

\6  i 

itT 

i 

I 

5  I 
I 


V 
1  * 
3' 
2’ 
3' 
2' 
1  ' 
1  ' 
2  * 
3* 
2  * 
3  * 
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SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.07^3/  REPLICATION:  3 

TEMPERATURE 


DROP  HEIGHT 


12*  * 
---3  - 
I 
I 
I 


I 

—  I  ■ 
I 

4  I 
I 


I— —I 

U  } 

15-  I 

I 

--1 - 1' 

I  I 

1  7  I 

I  I 

I - 1 

I 
I 


M 


Hi 

XO 


I 

—  i - I- 

I  I 

I  11  I 
I  I 

I— —I 

33  I 

I 
I 

-I" 


2£> 


18"  I 

---1 - 1* 

I  I 

I  8  I 
I  I 

I— —I 
I 
I 
I 
I 

- 1— — I. 

I  I 

I  1  I 
I  I 

I - 1 

S*7  1 

»%  1 

I 

—  I - I- 

I  I 

I  6  I 
I  I 

I— —I 

^  * 

in  1 

I 

- x- 


24"  I 

I  I. 
I  12  I 
I  I 
I - 1 

Wo  l 

10  I 

I 

- 1 - 1- 

I  I 
I  9  I 
I  I 

Mx”~ix 

1 
1 
1 

— 1 — i- 

1  1 

1  3  1 

1  1 

si1**! 

1 
1 
1 

-I- 


X3 


30"  I 

I  I 
I  5  I 
I  I 
I - 1 

; 

\o  1 

1 

1  1 

1  2  1 

1  1 

1— —1 

\7  5 

n  1 

1 

1  1 

1  10  1 
1  1 


i  — 


U 


2* 
2  * 
3* 
1  • 
1  * 
3’ 
2’ 
1  ' 
2 ' 
3' 
3’ 
1  ’ 
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SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  O.tps, 


REPLICATION:  f 


TEMPERATURE:  +/&,0 


DROP  HEIGHT 


12''  I 

—  I - 1  ■ 

I  I 

I  5  I 
1  I 

I - 1 

1 
I 
I 
I 


18**  I 

- 1 - 1- 

I  I 
I  7  I 
I  I 
I— -I 

\Of  \ 

W  I 
I 


24“  I 

I  I 

I  8  1 
I  1 

1 - 1 

i 


30“ 

I 

I 

I 

I- 

150 

8 


10 

ia 


T  ---■ 

-I  — 

-1>- 

*1-- 

H 

I 

I  I 

i 

I 

I 

I 

I 

I 

I 

I  12  I 

I  10 

I 

I  3 

I 

I  11 

C 

I 

I  I 

I 

I 

I 

I 

I 

K  2  “ 

I 

I I 

I - 

-I 

I  —  — 

*1 

I 

N 

I 

hi  ; 

S'! 

I 

70 

I 

E 

S 

I 

I 

\<\  \ 

I 

I 

17 

I 

I 

W> 

S 

I 

i 

I 

I 

-I  — 

— i — i-- 

-I-- 

*1  — 

i  i 

I  2  I 
I  I 

I  —  -I 


I 

I 

I 

I-« 


1 

4  I 
I 


I  1  I 


I— —I 


I 

I  < 
I 

I  — 


I 

2H 

i  Hi 

I  4q 

1  4,0 

I 

I 

l(o 

!  16 

I 

I  11 

\  ^ 
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I 


I 

1 


SINGLE  MATERIAL 


I 

I 

t 

j 

AIRCAP 


STRESS  LEVEL:  Q. /  pst 


REPLICATION:  Z 


TEMPERATURE:*/^ 


DROP  HEI6HT 


I'i 


■  T 
H 
I 
C 
K 
N 
E 
S 
S 


12“ 

I 

18“ 

i 

24“  I 

30“ 

i 

•  T 

I 

I 

I 

i 

I  I 

I 

1 

I 

3  I 

I  11 

i 

I  12  I 

I 

7  I 

I 

I 

I 

i 

I  I 

I 

I 

I-- 

—  •  J 

I - 

-i 

I - 1 

I- 

- 1 

I 

i 

\\%  I 

153 

I 

I 

I 

13 

i 

i 

10  { 

% 

2 

I 

HI 


i  i 

I  9  I 
I  I 

I— -I 
I 
I 
I 
I 

-I- 


si 

n 


■i- 


i  i 

I  5  I 
I  1 

-I 
I 
I 
I 
I 

-I- 


--I- 

I 

I 

I 

I- 

*io 

17 


i 

6  I 
I 

—  I 
I 
I 
I 
I 

—  I- 


I  I 

1  8  I 

I  I 

I  — -I 

*30  \ 

ac,  i 

I 

- 1- 


I  I 
1  4  I 
I  l 
I - 1 

H3  * 


2.H 


i  i 
i  i  i 
i  i 
i— — i 

«  I 

as  i 

I 

- j. 


SI 

\% 


1 

I  10 
I 

J  •••« 


1:‘0 


SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  £./  pSt  REPLICATION:  3 


TEMPERATURE  :  +  /60 


DROP  HEIGHT 


T 

H 

I 

C 

K 

N 

E 

S 

S 


I 

12*' 

i 

kT 

18*  * 

I 

.  T  — • 

24*  • 

i 

30'  • 

I 

1 

1 

I 

I 

i 

I 

i 

1 

I 

I  6 

I 

I  2 

i 

I 

i  i 

I 

9  I 

I 

I 

I 

I 

i 

I 

i 

I 

1  •  •  I 

I - 

•I 

I - 

«i 

I- 

«--i 

I- 

---I 

I 

t 

lo 

I 

T 

I 

r 

I 

r 

I 

I 

M 

i 

to 

i 

l 

I 

1 

•  I 

i 

»  T  « 

i 

*  I 

“I** 

* 

I 

i 

i 

i 

I 

i 

i 

I 

X 

I  10 

i 

I  5 

I 

i 

7  I 

I 

4  I 

I 

1 

i 

1 

I 

i 

I 

I 

2”  I 

1 — 

-i 

I - - 

-I 

i- 

•  ••  T 

I- 

--•I 

I 

HC> 

i 

si 

I 

7o 

i 

%  r 

I 

I 

i* 

i 

i 

\% 

I 

I 

17 

I 

I 

16 

I 

i 

I 

I 

I  •  " 

•  I 

*  1  *  " 

'•***I* 

A 

I 

i 

i 

I 

I 

i 

I 

i 

I 

I  12 

i 

I  11 

I 

i 

8  I 

i 

3  I 

I 

1 

i 

I 

I 

i 

I 

i 

3"  I 

I - 

-i 

I— - 

*1 

i- 

•  ••I 

i- 

I 

31 

i 

MX 

I 

S\ 

I 

5H 

I 

I 

21 

i 

i 

I 

I 

2LM 

I 

I 

2* 

I 

i 

I 

-I-- 

I 
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SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.3  p3i  REPLICATION:  / 

TEMPERATURE :+/6o 


DROP  HEIGHT 


12"  I 

—  I - 1- 

1  I 

I  12  1 
I  I 

—  I 
I 
I 
I 
I 


18"  I 

I  I 
I  4  I 
I  I 
I - 1 

in  \ 

^  i 


24"  I 

— -I - 1- 

I  I 

1  8  I 

I  I 

I— —I 
I 
I 
I 
I 


T 

H 

I 

C 

K 

N 

E 

S 

S 


\3 


i — i  • 
i  i 

I  9  I 
I  I 

I - 1 

I 
I 
I 
I 


\5x~ 

w 


■I - 1- 

I  I 

I  7  I 
I  I 

•I 
I 
I 
I 
I 

■I- 


•I  ■ 


■I  ■ 


i-- 


i  i 

I  3  I 
I  I 

I— —I 

^  I 

10  I 


•I - 

I  I 

I  2  I 
I  I 

I— —I 


I  11  I 


I— -I 


I  10  I 


I— —I 


I 

I 

z\ 

;  ho 

|  SO 

}  «- 

I 

I 

3Z 

1  *«• 

1  *4 

1  ^ 

3* 
3' 
2’ 
V 
1  * 
2 ' 
2’ 
1  ' 
2' 
3' 
3  * 


1" 


SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  O.^p  a/  REPLICATION:  2 

TEMPERATURE  :•»/£,£> 


t 


DROP  HEIGHT 


T 

H 

I 

C 

K 


•  • 


12'  * 
—  I  — 
I 
I 
I 

I-* 


13 


I  1 

I  6  I 
1  I 

I—— I 


N 

E 

i 

1  to  ! 

; 

I 

I 

S 

S 

1  2.3 

I 

\  ^  ; 

x  18 

I 

I 

I 

3 '  * 

I  I 

I  8  I 
I  I 


I  — 


2$ 

32. 


I- 

MO 

2.% 


i  i 

I  TO  i 
Z  2 

—  I 
I 
I 
I 
I 


ro 


2  I 

I  11  I 
I  I 

I— —I 
I 
I 
I 
I 


<o\ 


1 1  • 


» t 


:  •  • 


i  l  l 


SINGLE  MATERIAL 


aircap 

STRESS  LEVEL:  6.3  pst  REPLICATION:  3 

TEMPERATURE 


DROP  HEIGHT 


T 

H 

I 

c 

K 

N 

E 

S 

S 


12"  I 

—  I x 

I  I 
I  9  I 
I  I 
I - 1 

14  l 


\z 


18" 

I 

I 

I 

I  — 

IQ 

u 


I  11  I 


I— -I 


■1 - 

I 

I  3 
I 


I 
I 
I 

3"  I 
I 
I 
I 
1 

- 1 - 1 - 


14 

!  37 

I 

I 

4*1 

!  u 

■*\ 

j  2R 

I 

I 

ic. 

i  « 

-I  — 
I 

i 

— X-- 
I 

i 

- 1 — 

i 

-i-- 

i 

I  1 

2" 

I 

i 

2  I 

i  i 

I  7 

i 

I  5  I 

i 

i 

I 

i 

I 

i 

I  I 

1" 

I 

i- 

—  I 

i-—- 

I - 

-i 

I  --  —  I 

I 

i 

4o 

I 

I 

59 

73 

i 

i 

‘m  ; 

2" 

I 

T 

14 

I 

T 

11 

16 

i 

T 

'■>  ; 

3" 

- 1 - 1 - 1 - 


I  I 

I  8  I 
I  I 

1— — I 


I- 
I 

I  10 
1 


- 1 - 
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SINGLE  MATERIAL 


AIRCAP 

STRESS  LEVEL:  0.5  p3 1  REPLICATION:  l 

TEMPERATURE; */60 


DROP  HEIGHT 


1 

12" 

i 

18" 

24"  I 

30' ' 

I 

I 

i 

I 

I  I 

I 

I 

I 

6  I 

I  5 

I  11  I 

I  9 

1 

1 

I 

1 

I  I 

I 

1  •  • 

I 

I  — 

— -I 

1--  — 

I - 1 

X— — 

I 

I 

Vc 

I 

I 

>3* 

m  \ 

a>* 

I 

1 

I 

I 

10  1 

&  j 

1 

H 

"I** 

1 

1 

I 

I 

“  i 

l  i 

1 

I 

X 

1 

3  I 

1  12 

I  2  1 

I  10 

c 

I 

1 

I 

I 

I  I 

I 

K  2" 

I 

I  — 

—  I 

i——: 

I--— I 

I—— 

N 

E 

I 

1 

41 

I 

I 

<f3  ’ 

n  ! 

8«T 

S 

S 

1 

l 

2i 

I 

1 

*•'  j 

\ci  ; 

\8 

■I - 

I 

I  A 
1 

I-— 


.1 - 

1 

I  8 
I 


1  I 

I  1  I 
I  I 

I— —I 


3.1 

!  ‘is 

I 

I 

5"3 

i 

i 

Of 

3C 

I  as 

2 

I 

3.8 

i 

i 

26 
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SINGLE  MATERIAL 


AIRCAP 


STRESS  LEVEL:  0.5  pm  REPLICATION:  'Z 

TEMPERATURE  ’.*!(?& 


DROP  HEIGHT 


12*  '  I 

- I - 1- 

I  I 

I  4  I 
I  I 

I----I 
I 
I 
I 
I 


18"  I 

--I - 1- 

I  I 

I  11  I 
I  I 

I--— I 
I 
I 
I 
I 


24"  I 

--I - 1- 

I  I 

I  12  I 
1  I 

I  — —  I 
I 
I 
I 
I 


30  * 

- 1- 

I 

I 

I 

1 

1 


H 

I 

c 

K  2*  ' 

N 

E 

S 

S 


80 


I2“7 

\\ 


\(oO 

— i- 


i  i 
I  10  1 
I  I 
I— -I 

S3  j 

33  J 

-I- 


■I- 
I  I 

I  2  I 
I  1 

I--  — I 


I  I 

I  3  I 
I  I 

—  I 
I 
I 
I 
I 

—  I* 
I 

1  I 


I-- 

(oZ 

20l 


S\ 

\l 


■i> 
i 
i 

i  i 
i— - 1 


i  i 

I  9  I 
1  I 

I— —I 
I 
I 
I 
I 

—  I- 


I  I 

I  8  I 
I  I 

I— —I 


Me> 

\6 


I 

1 

2<h 

!  Ml 

!  st 

i  c»r 

i 

I 

I 

3S 

!  31 

i  31 

1  2C, 

i 

A 


SINGLE  MATERIAL 
AIRCAP 

STRESS  LEVEL:  C.S  pat  REPLICATION:  3 

TEMPERATURE  :+/£<> 


1 '  ' 
2'  * 
3*  * 
3" 
1" 
2” 
3" 
1" 
2" 
3'  * 
1" 
2” 


1 


APPENDIX  B 

PROGRAM  LISTINGS 

The  programs  necessary  to  exercise  the  developed  models  on  the  HP-9815A 
follow.  The  format  is  the  program  step  number,  followed  by  the  program  instruc¬ 
tion. 
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1 


AIRCAP  DATA 


REGISTER  LOCATION 
DATA  VALUE 

REGISTER  LOCATION 

DATA  VALUE 

REGISTER  LOCATION 
DATA  VALUE 

.  i  , 

0 , 0  0  0  0  0  0  i  -  1 

1 

0 , 0  0  '  7:  3  0  0 

1  >■ 

0 , 00800808 

-5  ‘ 

0 . 00  0  H  t\  H  1  ’ 

-  y-  O  -•••  !*i 

"'.14 1 9  3 :■ 

0 . 0  0  0  0  0  0  0  0 

34 

8 ,  08000000 

0 . 0  0  0  0  0  0  0  0 

0 . 0  0  0  0  0  0  0  0 

■-I  c 

J 

4 

*  t  <  "  cr  % 

l  L.  •'  r  0 

0 . 00000000 

0 , 0  0  0  0  0  0  0  0 

c 

6 

0 . 0  0  0  0  0  0  0 

0 , 0  0  0  0  0  0  0  0 

__ 

-•  f 

0 , 8  0  0  0  0  0  0  0 

0 . 0  0  0  0  0  0  0  0 

_ 

38 

1  0  3  3  3  y  3  5  0  5 

0. 27096273 

8 . 0 0 0 0000 0 

24 

•4  9 

",  ?  c.  7  1  0  * 

-0. 1 1 155556 

0 . 0  0  0  0  0  0  0  0 

'-i 

,V  5 

46 

0  .  J 9  5  6  ‘3 

-0,273134 77 

0 . 00060000 

i- 

4  1 

’•  I  *  - ;  V  t  i  0  0 

0.1  19 2  4 3 3 0 

0 . 0  0  0  0  0  0  0  0 

1  1 

O  ,  •  '08000 

■?  -■ 

4  d 

0 . 0  0  0  l .  0  0  0  0 

0 . 0  0  0  0  0  0  0  0 

i  •*. 

4  . 

t  .  •  0  0  0  0 

0  .  00008000 

8  ,  6  0  0  0  8 

13 

2  9 

4  4 

:  6  4  9 

0 . 0  0  0  0  0  0  0  c< 

3 . 0 8 0  0  0  ■ 

14 

3 1 

‘I  ' 

8 , 1 8  0  r  o  @  o  0 

-  1 . 63  -54421 

8 . 0  0  6  0  0  0  0  0 

15 

*  7  fcl  -  4  i  0  ; 

EXECUTIVE  PROGRAM  (CONTINUED) 


INSTRUCTION 

STEP  INSTRUCTION 

STEP 

INSTRUCTION 

!U00  I 

i 

0/SP 

T 

■  *  1'  0  i  G 

0  ’j  j 

£ 

8 7  0  ?  h 

| 

£i  7  "  2 

R 

i  '  1  i  . 

~i  “  c*  7 

r 

'  :8  : 

o  2  54 

1 

"l  •  r 

•  2  O L  i 

=•’  c- 

;  »\  vyP  7 

1 ' 0  t'  N 

r<  f,  c- 

r~ 

» ■ r  , 

*  •  2  0  7 

•  •  2  c  "7 

ii 

■  ■  0 i 

*.  c:  0 

r 

'  0  0  8  P 

‘i  1  t: 

LI  c. 

•  2  1  0  : 

.  .  -  r  .  i.  -j 

-J  1  1  . 

j-  -  • 

1  * 

*'  *  i 

V)  2  6  7; 

H 

02  1  4  7  0V:' 

y  2 1-  4 

!j 

0  0  13  STOP 

*•-  t!  t  -Lj 

D 

~  ?*•  4 

-!  7  1  t-  !  0 

CO  i 

8 2  6  6 

*7  3  i  8  f‘  R  I  ft  T 

0  2  6  7 

ij 

:  ;  r  r  : 

0  !  V  PR  HI  v 

0268 

4' 

0-21  U 

y  £  6  9 

LINE 

-i  L  L  !  L 

ti  £  2  2  H 

J  2  7  0 

£ 

XL  R*i‘ 

8  2  2  1 

.  027  1 

,  f  T  r  i  •  t 

02  24  C 

ft  •*  J  C-  u 

j-3  2'  7  2 

7. 7  7. 

?* 

s‘!  J-.  1.  1  H 

►J  -  l_  J  n 

0226 

0  t  0 

02  74 

R 

f:  v. 

0227  F 

VI  S 

'  r  * 

0723  R 

0’  2  7  6, 

F 

.'■2 2 9  0 

0220  G 

C  :  3  1  R 

0  2  7  0 

f. 

8  2  32  H 

0  2  z<  t* 

7 

8  2  3  *  K 

0  2  s  1 

-  i  N  £ 

^  T  - 

0334  LINE 

8282 

l.  1  ME 

M  ' 

'  233  I. 

8  2  8  3 

E  N  Li  ei 

: f 

2  36  0 

8234 

STOP 

l-  2 

8  2  S  5 

PRINT 

r-  J  „*c*  V 

8  2  S  6 

2  T  0  H 

^  I;  -2,  H 

y  0 1' 

< 

i 

•--48  3 

02  83 

T  F  S'  r.  ' 

0  2  4  1 

0  x  4 

G  0 '!  0  7 

8  242  U 

8231 

PENT 

.1 4  ‘  J 

0  2  ?  3 

"1 

0  2  4  4 

8294 

024 c  H 

1 

0  2  4  v 
■  *  -  -  >’ 

N 

..r  ! 

\  •  .  — 

.i 1  f  i 

l 
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CUSHOP"  PROGRAM  (CONTINUED) 


STEP  INSTRUCTION 

STEP  INSTRUCTION 

STEP  INSTRUCTION 

M  151  * 

0  2  0  0  * 

6  251  * 

0  1  L  >  4  i  • !  F  ■  .i  - 

0201  ST  O  R0 

6  2  5  2  S  T  f  i  R  0  ;  i: 

;  1  "4  L  S  j  4 

K  2  8 R  L-  L  P  0  1  1 

8  2  5  4  R  !...  R  0  :  i 

[  R'  r 

0  2  0  5  * 

8  2  5  b  «■ 

•j .  3TO  kO  i 

*'t  cl  U  o  |  IJ  R  i-;  *4 

0  c-  *J  •'  '  ‘  ;J  K’  -  '  'T  • 

-  .  ;;  l_:  j_  R  ;J  ]  d 

8203  L S 7 >' 

0  2  5  9  !.  8  T  X 

■1  H  .  L  R  y  J  . 

8  2  0  9  * 

2  t 

:  1  j  :  ■+■ 

0  2  1  *3  S  i  i.J  l:  ,•»  4  ; 

(8261  STO  POT, 

■  1  C.:  j  . 

i,i  ;■  j  p i  •  -  •  - 

•  •  ,  i 

•  •  •  f  - 

8214  PO  L  Ft  i  _ 

\  1 1  'v  r!  L'  L.  '■ 

.5  !  r  r.  ••  5  k  K .  „ 

0  21b  * 

y  d  b  7 

p?  1  :•  ti  *  i  ■  L  R  -J  [  . 

0  cl  1  i*  R  !.  •  [ .  iT'  i-_;  r 

1-3  2;  6  8  S  T  0  R  3  5  1 

-J  l  n  *■ 

0213  * 

8270  RCL  Roll 

0  l  ■  i  'z  ;  U  R  0  . '  ’■ 

si!'.  C'^.i  •• 

8  2 ' 2  x 

Oi.'J  1  '3  T"-: 

8228  R  0 l  R  0  i  j 

0  2  3  3 1  O  R  0  o  3 

^  i  ■ 

8  224  * 

8275  lSTK 

■*A  ~  .  ;  *  * 

4 22  8  2  T  0  F  0  4  ; 

0  ?  7’  6  ■* 

u  1  ■“  *'  r t  P  [  i  i ' 

0227  L s T ; : 

0377  STO  R383 

•*  i  ’ 3  L  1.  L  F  ! 7  1  • 

’’  2  2  8  * 

0  2  7  9  R  C  L.  R  8  i  ;• 

J  -  + 

.•  4  2  4  T  i.:  R  y  h  4 

0281  STO  POO 4 

» 1  t  ■  r'  v 

8331  PCI  R013- 

8283  RCL  POll 

'■.>  1  4  £  ‘7  S.  r  0  ,  ; 

Li  2  7  3  R  0  L  R  0  1  7 

0  2  8  5  * 

v  i  :  -  - 

02  3  5  * 

8  2  8  6  S  T  0  R  -0  5 

l  '  :•  ,  P  8 

8  2  3  6  S  T  0  R  0  a  ~ 

82 S 8  LSI  2 

.  :  ’  . 

O  2  3  8  R  C  l  R  8  i  i 

8  2'  8  0  +• 

- 1  .  u'l  ~ 

8  2  48  * 

’>  2  3  8  S  T  Ci  P  w 

.  ■  i  -•  i  1  i'  - 

2  4  i  I  U  h  .  4  i 

8  2  2  P  C  L  R  3' 

;.=  ;i  ?.  j.  n. 

8243  L  ?  T  :•••; 

'3. ■'9  4  STO  F. •- 

'  L  :  '*“•  L  R 

.  2  4  i  * 

..  i-  p  7  1 

0248  STO 

C  0.J  j' 

’-J  I  4  ! '  L  j.  kw  1 

8247  POL  k  8  , 

8  2  7"^  3  T  i 1  p  i-' 

4  2  4  9  9  r  {  k *  ; 
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"CUSHOP"  PROGRAM  (CONTINUED) 


STEP 

INSTRUCTION 

STEP 

INSTRUCTION 

STEP 

INSTRUCTION 

0750 

LN 

0  3  fl  0 

ET 

O  8  5  8 

PRINT 

0  7  5  1 

MOVE 

7301 

0 

8  8  5  1 

ENUo: 

.  j !”! 

ft  CL 

K  f'  L1 

:i  S  0  2 

LN 

0  3  ‘:*  d 

c; 

9  7  5  5 

p  l.  o  r  o- 

3803 

MOVE 

8853 

f> 

£,  '7  tr 

H 

080  5 

RCL 

R  0  0  t 

0  8  5  4 

0 

"i  "7  cr  r : 

r: 

08G7 

PLOT.:-: 

8  3  5  5 

ENTER T 

Vj  0  9 

r  K  i  N  i 

y  8  0  9 

T 

0  S  5  6 

i  ! 

y  7  b  y 

i 

08  1  0 

0 

0  8  5  7 

y  :  b  l 

E  N  .0 

0  8 1  i 

P 

O  8  5  8 

c 

j 

■  t  7  f  }• 

8  8  1  ? 

T 

0  8  5  9 

8 

•7  1  V  w 

y 

8313 

0  3  6  0 

LN 

>J  7  b  4 

-  L  0  [V 

8814 

PET  HI 

0  8  6  1 

MOVE 

y  7  b  t 

0315 

* 

►i  o  6 

RCL  R 1 1 3 

1 1  !r,  ? 

r! 

8  8  1  6 

E  H  D  o' 

0  8  6  5 

R  C  L  G 

y  7  b  y 

0817 

RCL 

F  3  y  C 

0  3  6  b 

T 

4  7  b  9 

PRINT 

0319 

PLOT 

0  3  6  7 

PLOTo: 

•;  7  y 

' 

0821 

a  y  6  9 

M 

•  ;•  7  1 

t  N  I'  o: 

082  2 

G 

9  8  7  0 

I 

i’i  ■ '  7  v 

pci. 

X 

082  8 

l_ 

8  8  7  1 

H 

0  i 

F  L.  0  T  of 

0324 

M 

0  3  7  2 

t 

•  *  i  .  ’**. 

0  g  2  5 

R 

0  8  7  3 

j  * 

u  8  2  6 

087  4 

B 

i.i  ,•  ,  ? 

x: 

032  7 

- 

0875 

E 

:■  r  i  1 .  I 

j  o  d  y 

pr  in  r 

087b 

jZi 

4 

18  23 

.1 

8  3  7  7 

ft 

7 

L:  -i 

j  8  3  0 

t  i' Do: 

m  y  7  o 

I 

-  - 

P  L. 

jT*  h  <•_  '  _ 

7  8  31 

F:  C  L 

t 

0  8  ?  9 

N 

.  j  .  ■ 

R  L  '  .■  ) 

-  y  i<  d 

PLOT.-: 

0  8  s  y 

b 

-1 1  y  .• 

’334 

8381 

*■’  ,  c  v 

* 

.1  :  3  5 

2- 

M  f.;  jl;  •  J 

fl 

y .  y . 

. 

j  y  3  b 

z 

0883 

ft 

• '  , 

h 

•?  3  3  ? 

1 

i— 

0  8  8  4 

E 

!  .  1  -  ’  i 

■ 

*-  Z" 

- 

0885 

a 

k1 

- 

1  8  3  3 

7  ft  I  N r 

0  8  8  6 

s 

/ ,  -  ! 

r'h  i.  '•  i 

j  3  4  0 

< 

0  8  3  7 

PRINT 

-■  ’*■*  - 

y  y  4  1 

END 

0  8  8  8 

J 

1  ■  n 

0342 

R  C  L 

G 

fl  8  R  9 

FNDo 

- 

y  O  4  8 

i  '  L  IJ  i  1 

0  8  9  0 

RCL  ft  1  1 

8  345 

0  8  9  2 

R  l- L  f 

0  3  4  o 

'2. 

Z;  Q 

>• 

8  8  4  7 

3 

o  3  9  4 

PLO  1  o. 

9348 

u 

M  R  9  f 

0  8  4  9 

- 

C  8  9  7 

li 

i-J  r  V  . 

fl 

0  b  '-i 
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"CUSHOP"  PROGRAM  (CONTINUED) 


STEP 

INSTRUCTION 

:"j  9  0  fi 

P 

3  o  3 

r* 

u 

ij  i  i-j  4 

Ft 

0  3  0  5 

R 

0  9  0  6 

i 

0  9  0  7 

N 

0  9  0  8 

G 

0  ’9  0  9 

0  9  1  0 

R 

0  9  1  1 

R 

0  3  1  3 

E 

0913 

R 

9  0  1  4 

= 

0  9 1  5 

PRINT 

0916 

E  N  D 

0  9  l  7 

c. 

3918 

5 

9  i  9 

0 

9  9  8  0 

ENTER r 

i 

y  9  >  2 

0  9  2  0! 

0 

0924 

0 

8  9  2  5 

lN 

0  9  2  € 

MOVE 

o  3  2  8 

RCL  P  1  j 3 

0  9  3  8 

PLOT  c: 

0 9  3  2 

T 

1 

0  9  3  3 

T 

O  .>  3  4 

E 

0  ;  3  5 

n 

0  7  E 

-4  ? 

i.i 

;  3  8 

E 

*•  '■  :: 

4 

‘  • ' J  4  l-J 

i-  -f  i 

p 

3  h 

T 

•"«  8  4  3 

= 

.'94  4 

09  4  5 

EN 

►_i 4  4 p 

0 

69  4  7 

ENTER! 

0  9  4  9 

L  D  l  G  O 

0  9  5  0 

END 

STEP 


INSTRUCTION  STEP 


INSTRUCTION 
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"ENCAP"  PROGRAM 


STEP 

INSTRUCTION 

STEP 

INSTRUCTION 

STEP 

INSTRUCTION 

0  0  0  0 

RCL 

G 

0050' 

S  i'u 

R1  l'l 

0100 

0  '  " 

0  0  0  1 

STO 

R  0  0  9 

O  0  5  2 

LBL 

0101 

0 

00-1  ;! 

RCL 

R  0  0  0 

— 

N 

0  1  0  £ 

«► 

ft  ft |  0  5 

F.rlTER  t 

0054 

RCL 

R  O  0  3 

0  1  0  3 

-.TO 

PCI 

3  0  0  ft 

0 

0  0  5  6 

SORT 

0  1  0  5 

Lh 

t"i  fi  ft  V* 

CALL 

i  ft 

0657 

S  T  O 

R-il  ■ 

0  1  G  6 

ft  TO 

p  o  i : 

9  0  f*  ft 

ROLL  1 

0059 

RCL 

R  0  0  1 

0  1  8  8 

R  c  L 

R  ft  1  3 

00b  i 

4 

0  1  i  0 

'  L 

c  ■;  . 

•  i 

ft 

O  062 

f, 

0 1  1  £ 

-i’ 

ki » -  j 

rj 

y  0  6  3 

0 

0 1 1'3 

b  T  0 

R  G  1  8 

i—  .  i 

3064 

+ 

0115 

f". 

f: 

i.  n  L  l. 

1  ft 

0  9  6  5 

1 

0  1  1  ? 

4- 

i*  i~  i  ,7 

POLL  i 

0  0  6  6 

0 

0  1  1  8 

STO 

R  0  1  ? 

0  8  1  ‘ 

PC  L 

E 

jj  ti  8  7* 

0 

0120 

LSTX 

0  0  '  8 

i 

0  0  6  8 

*7 

0121 

* 

001? 

ift 

0  0  6  9 

STO 

P  ‘'i  1  3 

0122 

STO 

P  O  2  0 

0  y  0  3 

0071 

ENTER i 

0124 

RCL 

R0  3  3 

0  0  2  1 

+ 

0072 

41 

0126 

RCL 

R  G  1  2 

9  0  2  £ 

LH 

0  O  7  3 

3  TO 

R:  C  i  4 

0128 

y  0  £ £ 

CALL 

1  ft 

O  O  7  5 

L  S  T  X 

8129 

R  L-  L 

R  0 1  7 

0  3  £  5 

CALL 

1  I 

0  0  7  6 

+ 

d  1  3  1 

* 

0  0  £  7 

ROLL-1 

0077 

S  T  0 

R  y  1 5 

0132 

STO 

R  y  2  1 

0  0  £  8 

RCL 

G 

0  0  7  9 

RCL 

R008 

0134 

RCL 

R0 1  1 

3  0  £  9 

1 

0  0  3  1 

SQR1 

0136 

41 

“j  t~j 

0 

0  O  3  2 

1  V 

0  1  3  7 

s  T  0 

7-  '  “ 

3  i 

0033 

STO 

F.0 1 6 

O  !  3  9 

L  S  T  X 

3  0  £ 

-*■ 

3035 

RCL 

ft  ft  m  y 

0  1  4  0 

..'087 

ENTER! 

0  i  4 

S  T  o 

r 

. l"  .1 

CALL 

i  H 

3088 

■* 

0  1  4  3 

RCL 

O  i ' 

*4  “  •“ 

C  hLi. 

4  T 

i  . 

3  0  8  9 

LSTX 

'  rr 

M'  i  'T 

R  C  L 

.  . 

0  0  ;  ,;i 

C  H  L  u 

IE' 

0  0  9  0 

0147 

41 

'i  fti  v.  ft* 

1 

0  0  9  1 

S  Q  R  T 

0148 

RCL 

R  0  3  6 

0  0  4  1 

:  T  0 

ft  ft  9  c* 

O  092 

3  -'X 

O0H-  : 

LBL 

0  0  3  3 

S  T  0 

F  6  i  7 

----- 

1  O 

0  0  9  5 

l  PL 

■  i  i  4 

0 

— 

0 

i  ,  4  ~ 

*.  J  'j 

R  1  0  A 

0097 

RCL 

F:  0  0  9 

'  T  •  , 

R  I  1  O 

O  0  9  9 

1 
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ENCAP"  PROGRAM  (CONTINUED) 


STEP  INSTRUCTION 

STEP  INSTRUCTION 

STEP  INSTRUCTION 

-  ..  r  n  ;•  .  - 

Fl  5  0  8  S  T  0  R  : 1  0  ■ 

-  r, 

■  ■  :  r  !  -  L~f  r' 

0  5  8  2  1 

8  5  .  R  L-  _  ; 

", ~ r*  p h  i 

£i  4  Z  r"  t 

8  5  8  3  S  T  0  R  l  v 

0  5  8  5  G  O  T  i  j  H 

8  5  5  3  -■  T  U  R  t  8  1 

8554  SFG  1 

0  4^1  0T"  R 6  9  5 

0587  LBL 

8555  GOTO  H 

0  4  5  9  R  l  L  R  0  0 6 

- 86 

0557  LBL 

G 1 6 1  RCL  R8  j i 

8463  ENTER t 

0 464  s 

•  j  y  cr 

k  i  v  r,  ,j 

61 5  0  9  G  G  8  ij  l  H 

0511  RCL  4002 

0513  8  T9  988] 

0515  2 

8  5  5  9  7 

0  5  6  6  U 

8  5  61  8  J  0  R  0  8 i 

y  4  o  h  x  j  ij  X!  8  8  6 

8  3  1  6  3  i  0  R  1  0  9 

8563  1 

0  4  6  8  R  C  L  R  8  8  4 

0  5  1 8  G  0  T  Q  H 

8564  STO  Rill 

y  4  r  8  R  L*  L  R  U  6  c 

8472  * 

8  520  L  B  l 
- 04 

y  ij  4  4  y  ij  X  u  H 

0568  LBL." 

0473  STO  R0U4 

0522  IF  CFG  2 

-  B 

4  4  75  IF  I' F 0  i 

8  5  2  3  G  0  f  0  ri 

0  5  7  0  R  C  L  R  £  0  6 

0  4 7  6  G  n  T  O  L  8  4 

0  4  ?  8  8 

8  5  2  5  R  C  L  R  8  G  7 
8527  RCL  R 8 8 8 

8572  . 

8  5  7  3  5 

N  4  7 R  U  L  h  :  0  4 

852  9  IF  X<  V 

8  574  + 

0 4 8 1  IF  X  =  Y 

8530  GOTO  B 

8575  STO  7:0 03 

-  '  r  f:  ;  p  ^ 

0532  RCL.  Rlii 

0  5  3  4  0 

8  s  -f  -  F i 

0575  STO  F: 0  3  1 

■  3 ::  r. ..  L  F.  1  0  9 

8535  IF  X  =  v 

&  5  8  8  C  F  G  3 

I  *  -  '• 

6536  C  0  C 

y  5  8  \  R  0  3 

:  4  .i  o  o  r  r«  r  r>  j  r-*  <: 

p  jr  r«  e  *r  p  r«  *•> 

t*  J  o  o  r.  L  u  r.  y  y  I 

y  4  H  0  ij  IJ  !-i  ij  8  M 

0548  R  C L  R  0  0 2 

8584  8 

GOTO  I 

0542  IF  X  =  Y 

y  d  8  o  h  T  u  »■*.  i  i.  * 

0494  LBL 

...  @5 

9  5  4  3  G  0  T  0  P 

8545  STO  R801 

0 5  8 7  RCL  P  0  8  8 

0589  1 

0  4  9  6  G  0  S  IJ  B  H 

0  4  8  8  7 

P  4  9  9  " 

8  54?  G  0 T  0  N 

8549  LB!. 

0  5  9  0  2 

8591  IF  X  <  Y 

0  5  9  2  G  0  T  0  I 

9  5  9  4  G  0  T  0  N 

8596  LBL 
- -  fi 

0  5  9  8  P  F.  1  p  O  8  7 
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ENCAP"  PROGRAM  (CONTINUED) 


AD-A091  604  ALABAMA  UNIV  IN  HUNTSVILLE  DEPT  OF  INDUSTRIAL  AND  SYS— ETC  F/G  11/9 

TEMPERATURE  SENSITIVE  DYNAMIC  CUSHIONING  FUNCTION  DEVELOPMENT  A— ETC(U) 
SEP  80  R  M  WYSKIDAt  J  D  JOHANNES  DAAK40-78-C-0146 

UNCLASSIFIED  UAH-RR-257  DRSMI/RL-CR-80-5  NL 


"ENCAP"  PROGRAM  (CONTINUED) 


* 


* 

I 

/ 

1 

] 

j 


i 


STEP 

— 

INSTRUCTION 

STEP 

INSTRUCTION 

STEP 

INSTRUCTION 

075Q 

IF  X - Y 

0800 

MOVE 

0850 

• 

0751 

GOTO 

L  5  0 

0803 

RETURN 

0851 

H 

0753 

RCL 

R  1  0 : 

0  8  0  3 

LBL 

0852 

a 

0755 

i 

— 

I 

0853 

2 

0  7  5  6 

IF  X  =  ¥ 

0  3  0  5 

2 

0854 

PRINT 

0757 

<j  0  T  0 

L5i 

0  8  0  6 

pt 

0855 

3 

8759 

PLOT* 

0807 

0 

0856 

END* 

076  1 

H 

8  8  0  8 

ENTER f 

@857 

r, 

> 

h. 

0763 

END* 

0  8  0  9 

1 

0858 

f 

0  7  £ 3 

G  0  T  0 

t.  5  3 

0810 

s 

0859 

0 

0765 

LBL 

081 1 

c: 

0  3  6  0 

ENTER  • 

— 

50 

0812 

0 

0  8  6  1 

4 

X 

kj  s  '1 6  7 

PENT 

0813 

LN 

0862 

0  7  S  9 

P 1. 0  T  * 

8814 

MOVE 

0863 

5 

0  7  7  1 

c 

0  8  1  6 

RCL 

R  9  0  2 

0864 

0 

@  i*  d 

END* 

3818 

plot* 

0865 

LN 

0773 

GOTO 

L52 

3830 

H 

0  3  6  6 

MOVE 

0775 

LBL 

3821 

y  8  6  8 

R  C  L  R  0  O  c 

0777 

51 

PLOT*: 

0822 

8823 

PRINT 

< 

0876 
0  8  7  2 

Plot  * 

T 

0  7  79 
6  7  8  0 

ft 

END* 

0824 

3825 

3  8  2  6 

END* 

0873 

0874 

0 

P 

9781 

LBL 

0 

0875 

T 

.J  £ 

382  7 

PLOT* 

0876 

= 

H  ,•  o  1 

R  l.  L 

R  0  O 

i-i 2  9 

y  8 »’  r 

PRINT 

0785 
0  7  8  7 

R  C  L 

4 

R  0 1  0 

0330 

0831 

ft 

0378 
0  3  7  9 

3 

END* 

U  »■  o  o 

v  \  T  ■«:  M 

+ 

0332 

PRINT 

0  8  8  0 

RCL  P00 

-  - 

0  8  3  3 

3 

y  y  y  >! 

PLOT* 

!  j  «  ^  £1 

►j  7  9  3 

0  7  3  4 

S  !  IJ 

GOTO 

LBL 

M 

r  .  kJ  k  -  : 

K 

0834 
0835 
0  8  3  6 

END* 

RCL 

PLOT* 

I 

0884 
y  y  y  5 
0886 

G 

L 

0  7 '?  c 

0  7  9? 

*■  c  r 

_ 

0  8  3  8 

0887 

M 

l  r  b 

PEN  f 

0  8  3  9 
0840 

c 

0  8  8  8 
0  8  8  9 

ft 

X 

£•  ‘r* 

.  L  i.  H  K 

0841 

PRINT 

0890 

sr 

0842 

3 

0891 

PRINT 

y  y  4  3 

END* 

0892 

3 

0844 

RCL 

R  0  y 

0  8  9  3 

END* 

0846 

PLOT* 

0  8  9  4 

RCL  E 

8848 

0  8  9  5 

PLOT* 

y  y  4  9 

D 

y  y  9  7 
0898 

s 

0  8  9  9 
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l 

"ENCAP"  PROGRAM  (CONTINUED) 


STEP 

INSTRUCTION 

STEP 

INSTRUCTION 

STEP 

INSTRUCTION 

3  9  @  6 

] 

U 

0959 

ENBo: 

1  000 

9901 

095  1 

RCL 

R  1  i  5 

1001 

FRINT 

0  9  0  2 

PRINT 

0953 

PLOT* 

.1002 

END* 

3303 

.1 

0955 

M 

1003 

0 

0  3  0  4 

EM  Do: 

8956 

ft 

1004 

ENTER T 

0  3  0  5 

k  U  L  G 

0  957 

K 

1  0  01 5 

0  9  0  6 

PLOT*: 

095  8 

1006 

LDfeGC 

0  3  a  y 

U959 

8 

1007 

END 

0  9  0  9 

O 

U  3  6  0 

E 

8  9  1  0 

0  9  6  1 

ft 

0  9  1  1 

IJ 

0  9  6  2 

R 

0912 

r: 

0963 

I 

0912 

PRINT 

0964 

N 

8  914 

EH  Do! 

0965 

G 

0  9  1  5 

8  9  6  6 

0  916 

s 

8967 

ft 

0  317 

0 

8968 

R 

r'1  9  1  S 

ENTER  t 

0969 

E 

8  9  1  9 

1 

0970 

ft 

9  9  2  0 

• 

0971 

= 

0921 

5 

8972 

PRINT 

0  9  2  2 

0 

8973 

E  H  I'  * 

3  9  2  3 

LN 

0974 

V 

8924 

MOVE 

8975 

5 

8  9  2  6 

RCL  R 1  1 4 

3976 

0 

0  9  £  8 

PLOT* 

3977 

ENTERf 

0  9  3  0 

M 

3978 

l’’ 

0931 

I 

[i  9  7  9 

a 

y  9  3  z 

N 

0  9  8  0 

0 

0  9  3  3 

B 

0  9  8 1 

0 

8  9 4 

0982 

LN 

3  9  3  5 

O 

6  9  8  3 

MOVE 

3  9  3  6 

E 

0985 

RCL 

R  1  1  3 

8  9  3  7 

ft 

0987 

PLOT* 

y  9 S 

R 

0989 

I 

?‘i  Q  'I;  Q 

V 

0  9  9  0 

T 

8  3  4  8 

N 

@  9  9 1 

E 

0941 

G 

8992 

M 

:j  9  4  Z 

8  9  3  3 

0994 

W 

0  94  4 

R 

0  9  9  5 

E 

0  9  4  5 

E 

0996 

I 

y  946 

ft 

0997 

G 

9947 

8  9  9  8 

H 

0  9  4  8 

PRINT 

0999 

T 

9949 

J 
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EXTRA  CASE  INQUIRY  PROGRAM 


STEP  INSTRUCTION 

08  38  CL  ERR 
8 c  -J  i  F  R  N  i  « 

0  0  0  3 
0004 
0005  H 
0006  0 
000? 

0008  Y 
0009  0 
0  0  i  0  ij 
0811 
0012  H 
0013  I 
0014  S 

■<  i  er  g 

0  0  i  6  L  I  H  E 
9017  t 
►J  0  1  3  0 
0019 

0  0  3  0  R 

0021  >J 
0020  H 
0023 
0024  Fl 
0025  H 
0  026  O 
002?  T 
0028  H 
0  0  2  9  E 
0  0  3  0  R 
0031  LINE 
0032 
0  0  3  3 
0034 
0035 
0  0  3  S 
003?  C 


STEP  INSTRUCTION 


0050 

0051 

E 

0052 

N 

0053 

T 

0054 

E 

0855 

R 

0056 

0057 

1 

0058 

LIME 

0059 

EM  Do: 

0  0  S  0 

STOP 

0061 

ENT EFT 

0062 

1 

0  0  6  3 

IF  X  =  Y 

0  064 

G  O  T  0 

0  0  6  6 

G  O  T  0 

0068 

LBL 

— 

fl 

0070 

0 

0071 

ENTER t 

0072 

0 

0073 

LB&GC 

0074 

LBL 

- - 

B 

8076 

PR  NT  ot 

0078 

c 

U. 

0079 

N 

0080 

D 

0081 

0082 

0 

0083 

F 

0  0  8  4 
0085 

R 

0086 

!J 

0087 

N 

0088 

LINE 

0089 

LINE 

0090 

END  o' 

0091 

END 

